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1. 0 J1MTODUCTION

This is a quarterly report of testing accomplished during the period

January through March 1958 for Picatinny Arsenal under Contraet No. DAI-19-

O2-501-OR.D-(P-58, and Is designated as NN-Q-4. The first, second, and

third quarterly reports were designated as ?MN-Q1, NN-Q-2, %Wd N-Q3. A

final report which will summarize and evaluate all fo ur quarterly reports will

be s~mitted In the near future.

L.0 OBJXCT OF MT

These tests were conducted to determine Free-Air blast of experimental

sample consisting of RDX1/TNT/Alumimum in various proportions, weigbing ap-

proinately one pound each. The test sample. were spherical In shope and onn-

cased. Fourteen (14) compositions wers, tested in this phase.

3. 0 CHARGE DATA

3. 1 Thisrerrt detas tbeteatdaaand rsults ofthe fourth grou fHE

charges shipped to National for test., This fourth gromp consisted ci one hundred

and forty rounds, or fourteen series of -ten rounds each. One of the fourteen ser-

too mw TNT which was wsed as a control sample. The remain'a thirteen series

were new compositions.

3. 2 The spherical. charge data are as follows:

Sbaps: SpherIcal, 3 1/4"1 diameter, and cast in mold described by

Drwg. No. SK 43375.

Booster: I" x 1V tetryl pellet having a 0O.1315 dimeter central cavity.

This pellet was located in the center ol the cast spherical -.barge.

Initiatoro. A No. 8 electric blasting cap was used to Initiate the tetryl

booster on each except. of the TNT and 5of the HBX-1 charges (code AandX-1
where U. S. Special Engineers electric blasting caps were used to determine whether

the No. 8 blaating cap was marginal for high order Initiation.
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3.3 The compoitlon and weight data qwplied by Picatliny Arsenal:

No. HE % % % D-2 Average "Average
Ch s Code RDX TNT Al Wax Wt ga Density

10 A --- 100 .-- -- 480 1.58
10 BB 61 29 10 0- 53 1.72
10 CCC 52 28 20 528 1.81
10 DD 47.5 27.5 25 -- S 1.85
10 E 43. 27 30 -- &0 1.88
10 FF 34 26 40 -- Sl 1.92
10 i 66 24 10 -- 50L 73
10 JJ 56A 23.5 20 -- W8 1.81
10 Ex 52 23 25 -- 542 1.86
10 LL 47.5 22.5 30 -- W 1.81
10 MM 38 22 40 562 1.89
10 *OX-1 40 38 17 5 44 1.69
10 **X-3 31 29 35 5 us 1o81
10 **X-6 45 30 20 5 500 1.71

*Compmtd by Natiohl using a 292 cc volume°
**Noted by Picatinny as stanwdrd !IX-I, IBX-3, and SBX-6 for X-1. X-3, and

X-8 respectively. In addition these 3 items have 0.5% of CaCl2 *Msd.

34 Tea (10) spherical TNT charges remain on ha at National Thes will

be used for control samples on future firings.

4.0 TEST EQ.JMENT

The static blast tests of the subject chargs were conducted at National's

Halifax Range at the Free-Air Be.*t Site. This site consists of a quad - Instrument

arrangemmt for detecting -blast from a single charge. Details of tds site and the

Semi-Confined Blast Mite (used to evaluate HE blast laying partial comfinemet) are

reported in National's Report NN-P-$0 of July 1955 entitled "Blaut Evalation o

Bare and Cased High F£plosives". The details and Instrumentaton of the Free-Air

Blast Site are briefly as follows:

4.1 Cbg! The charge is placed 9 ft. above ground leveL The ais of a

cylindrical chmrge or projectile is always placed at 45 0 from the vertical and hor-

izontal plane. In these tests, with the charges being spherical, the eap cavity was
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placed facing up in the vertical plane,.

4.2 G M.Four detectors are located, each~ in different quadrznts, arcund

the charge and at various distances from it. Each instrument is placed to receive

the free-air blast (Incident) wave, 1. e. no reinforcement from redketed or Mach

waves. These four detectors are as follows:

4. 2. 1 Pndulum -aze Designed by National to record an Integration

ct pressure-time. It is 290 lbs. in weight, and 2 ft., square. The charge center is

located 3 ft. trow It.

42. 2 Catenr Diaphragm. Developed for use in the determination of

high-e~plosive blast to record pressure-time, aide-on to the blast wave and G' 811

from the charge's center.

4.2.3 foltr, NatIoWa's modification of the BMWa Gaug used to

record peak pressure, face-on to the blast front at 5 feet from the charge'sa center.

Foil is 1.10025-S aluminum.

4.24 5"1 N-T-C. Designed by Nationtal as a possible =aw for corre-

latinig with arcraft damage beyond an over-kil area. The gausge is 5"0 in diameter,

facing the charge, and ha fteel, tuuar compartments CT-C) 8"1 u lngth with

10025-S alumninum toil between coanpartments. The face of No., 1 compartment io

8 ft. from the charge's center.

5. 0 TEST RESULTS

5.. 1 Detailed recordings cl the Individual charges are listed in the enclosod

Tables I - V inclusive, &ad are sumamarized as followe-:
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Free-Air Blast 1 lb. Bare Spherical Cbarges

HE 52i'
Code JD TTA a de

-ih a- oiC-Cmpsi-o

A . 100
BEB 61 29 10 ....
CCC 52 28 20 ...
DD 47.5 27.5 25 ....
RE 43 27 30 ....
FF 34 26 40 ....
1U 6e 24 10 ...
11 56.5 23.5 20 ....
KK 52 23 25 ....
LL 47.5 22 5 30 ..
MM 38 22 40 ....
X-I 40 38 17 5 0.5
X-3 31 29 35 5 0.5
X-6 45 30 20 5 0.5

Free-Air Blast Rne k Averm

HE Pendulnm Catenary
Code (degree) Foilmeter 5"N-T-C

A 16.6 8.0 49 22.1
BBB 19.9 9.1 6.2 25.1
CCC 21.7 9.1 7.2 25.6
DD 21.9 9,4 7, 2 25.9
EE 22, 1 9.3 71,0 25,6
FF 21.0 9.3 7.2 25.8
II 20.0 9.1 6.4 24.4
JJ 21.9 9.4 & 8 25.7
KK 21.3 9.9 6.9 25.7
LL 20.9 9.8 7.0 25.3
MM 21.0 9.3 6.9 2512
X-1 19.6 9.1 6.5 24.7
X-3 20.6 9.2 6 7 25.5
X-6 19 8 9 4 k 7 25.4

11-m above tvb) es of averages are for the following number of rounds:

HE
Code Peudul"w" Follmeter 5"N-T-C Catei9rZ

A 10 10 10 9
BBB 10 10 10 9
CCC to 10 10 9
DD 10 10 10

9 10 10 9
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Code Pendulum Foilmeter 5"T-T-C Catea

FF 9 10 10 8
U 9 9 9 5
JJ 10 10 10 9
KK 10 10 10 9
LL 10 10 10 9
MM 10 10 10 9
X-1 10 10 10 9
X-S 10 10 10 9
X-6 1o 10 10 9

5. 2 1%e average data for the items uaina both the No. 8 and the USA Special
Engineers electric blasting caps ate listed for compalson:

HE No. Free-Air Blast Radin_ (Avexg s)
Code Rds Initiator Pendulum Foilmeter 5"N-T-C S!

A 10 No, 8 16.1 7.5 4.'7 23.1
A 10 No. 8 15.8 81 4.8 21.5
A 10 No. 8 16.8 8.0 46 204
A 5 No. 8 16.8 8.0 54 22.0
A 5 UA 16.4 &0 4. 4 222
X-i 5 No, 8 19 5 9.4 66 247
X-I 5 USA 19..7 8.8 0.4 24 6

The first 3 lines of HE code A listed above were taken from the three quarterly re-
ports NN-Q-9 NN-Q-2and NN-Q-4 respectively. Code A is TNT and code X-1 is
HBX-1

6. 0 CONCLUSIONS

6.1 The results of the Free-Air blast performance tests on the RDX/TNT/

Al compositon Indicate that:

(1) A 50% RDX, 25 - 30% TNT, and 20 - 25% Al composition is the best

free-air blast producer. This confirms the conclusion wade In NN-Q-3,

(2) Code DD compositioa was thM best perfornwr lit the fourth series re-

ported herebL It had the highest blast readings in 2 of te 4 monitors, It. ;ow-

position Is 47, 5/27. 5/25 RDX/TNT/Al.

(3) The addition at D-2 wax to compositions detrscted from its blakt per-

forwance,

C onfidential



6.2 The No. 8 electric blasting cap provided sufficient energy for hkgh

order detonations O whe booster pellets used in these tests,

7. 0 WORK STATUS

7.1 Tis report is the fourth quarterly report.

7.2 One hundred and forty (140) rounds were fired during tub fourth quarter

( 51Iman-bours).

Note: 'rta man-hour figure Is througha M'cb 1956.

7.3 Ten (10) rounds ot spaerical TNT remain on hand at Nkd*W.

7. 4 A summary report of the four qurterly reports will be lined about

one month after the release of this report.

8 0 DETAILED TEST DATA

8. 1 Table I o Free-Air Pendulum

EM Pendulum Readinis
Code Rd a 7 - 10 Average

A 18 17.5 16 16.5 16 17 16 16.5 1M.5 16 16.6
BBB 22 21 18, G 21 19.5 20 19.5 18 20 19.6 19.9
CCC 22 22 21 20.5 21.5 22 22 21.5 21.5 22.5 21.7
DD 22 225 21 20.5 215 23 22.5 22 21.5 22 2L9
SE 24 -- 19.5 22 23 23 22. 215 22. 21 22.1
FF 21 -- 21 20.5 20.5 21.522 11 21.6 20 21.0
U 20 20 19 20 20 -- 20.5 20 20 20.5 20,0

. 21 21 22.5 20.5 22 2 22 2L5 21 21,9
KK 23 19 21 20 20.5 22.520 23.5 22.5 21 21.3
LL 22.521 20,5 20 20 21.5 21 21.5 205 20.5 20.9
MM 23 19 20,5 20.5 21 22.5 21.5 20 21 21 21.0
X-1 22.518 18, 5 19 19.5 20.5 19.5 19 20 19.5 19.6
X-3 23 20 20.5 20 19.5 21.521 2: 19.5 20 20.6
X-6 21 18 20 20 20 21 20 18.5 20 19 1918

Note: Rds. 6 - 1O on code A and X-I bad U.S.A. Special Engneers blasting cs.
All others had No. 8 electric,
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8o 2 Table II o Folimeter

HE valmeter &so~n
code R~d: 2 3 4 5 6 7 a 10 Avera~ze

- - ._-_ - -e -+ti m - - +

A,,,8 8 8 8 8 8 a a 8 8.0
EBB 9 9 8 9 9 9 10 9 9 10 9.1
CCC 10 8 9 9 9 9 9 9 9 10 9.1

10 t 8 10 9 to 9 10 9 9 10 9.4
&a10 9 9 9 8 9 10 9 10 10 9.3

FF 9 9 9 10 9 9 9 10 9 10 9.3
U9 9 9 9 10 -- 9 9 9 9 9.1
JJ9 10 10 8 t0 10 9 9 10 9 9.4

KK 10 10 9 10 10 10 10 10 10 10 9.9
LL 10 10 10 9 to t0 t0 9 10 10 9.8
mm 9 9 10 10 9 91 10 8 10 9 9.3
K-I 9 9 10 9 10 8 9 9 8 10 9.1

X39 9 9 9 8 10 10 10 9 9 9.2
X-6 9 9 9 9 1o 10 1o 9 9 0 9.4

Note: Ms. 6 -10 on code A wO -I had USA Speci Engeers bbAting cap. All
othorm bad No. 8 electric.

8.3 Table M. 5"'N-T-C

HE 5" N-T-C Rga§Inga
.e Rd: 1 2 3 4 5 6 7 a 9 10 L-.

A e 5 5 4 7 6 5 4 3 4 402BBB 5 a 6 7 6 a 6 6 7 7 6.2CCC 6 5 7 9 10 8 a 6 7 8 7,2
DD 7 7 7 7 8 8 8 7 a 7 72SE 7 7 8 7 0 7 6 8 7 7 7.0
FF 6 7 7 9 6 1 8 9 a 7 7.2
U 6 7 6 7 7.... 8 6 5 6 6.4jj 9 7 1 7 8 7 5 7 7 ,9
EK 6 7 7 8 7 6 7 a S 7 6.LL- 8 8 8 a 8 7 6 8 7 7 0
mm 8 7 7 7 8 7 7 8 6 6 6, 2
X-I 6 7 6 7 7 1 7 7 6 0 .
X-3 7 a 8 7 6 7 7 8 8 7 6.X-6 6 '3 7 7 7 7 7 7 7 6 64

Note: Round, 6 -10 on code A and X-I had UMA Spacia Engineer* blasting cap.
All otber had No. 8 electric,
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84 Table I. Dahfi

HE C1r~Is 4~s)
Code Rd.- 1 2 3 4 6 7 8 9 10 Average

A -- 22 22 22 22 21 22 22 24 22 22.
BBB -- 26 25 26 25 24 25 24 27 24 25
CCC -- 24 24 26 25 25 26 26 26 26 25,6
DD .-. - 26 26 26 25 26 26 27 26 25.9
a 24 -- 28 25 26 25 26 2 26 36 256
FF -- 26 25 25 27 26 26 26 25 25.8
t 24 24 .. .. 24 25 -- 25 -- -- 4
j-- 27 27 26 25 27 25 25 25 25 25.7
KK - 6 28 24 24 27 25 27 26 27 25.7
LL- 26 26 25 25 16 25 25 25 25 25.3
MM -- 26 2n 25 26 27 26 24 24 25 25.2
X-I -- 24 27 24 24 26 24 23 25 25 24.7
X-3 -- 25 20 24 24 26 25 24 27 28 25,5
X-6 -- 25 26 24 24 27 26 26 25 25 25. 4

Note: Rds. 6 - 10 on code A ad X-I bad USA Special Engineers blasting caps.
All others had No. 8 electric.
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